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. ﻲﻤ ـﻴﺑﺨـﺶ ﺗﺮﻣ  ﻲﺩﺍﻧﺸـﮕﺎﻩ ﺁﺯﺍﺩ ﺍﺳـﻼﻣ  ﻲﺩﺍﻧﺸـﻜﺪﻩ ﺩﻧﺪﺍﻧﭙﺰﺷـﻜ 4ﺩﻫـﻢ  ﭘـﻼﻙ  ﺴـﺘﺎﻥ ﻴﭘﺎﺳـﺪﺍﺭﺍﻥ ﻧ  ﺎﺑـﺎﻥ ﻴ.ﺧﻲﻤﻴﺑﺨـﺶ ﺗﺮﻣ  ﻲﺗﺨﺼﺼ ـ ﺎﺭﻴ.ﺩﺳـﺘ ﺎﻥﻳﻴﺯﻭﺍﺭ ﻪﻴﺩﻛﺘـﺮ ﺳـﻤ  ﻧﻮﻳﺴﻨﺪﻩ ﻣﺴﺌﻮﻝ ﻣﻜﺎﺗﺒﺎﺕ: #






 ﻲﺩﻧﺪﺍﻧ ﺖﻳﺑﺮ ﺛﺒﺎﺕ ﺭﻧﮓ ﺳﻪ ﻧﻮﻉ ﻛﺎﻣﭙﻮﺯ ﻱﺍﺛﺮ ﻣﺤﻠﻮﻝ ﭼﺎ ﻲﺑﺮﺭﺳ
 
 #4ﺎﻥﻳﻴﺯﻭﺍﺭ ﻪﻴﺩﻛﺘﺮﺳﻤ 3ﻲﺻﺤﺮﺍﺋ ﺎﺳﺮﻳﺩﻛﺘﺮ2ﻲﺻﻔ ﻱﺩﻛﺘﺮ ﻣﻬﺪ 1ﻲﻧﺼﻮﺣ ﻦﻴﺩﻛﺘﺮ ﻧﮕ1ﺮﻴﺳ ﻱﺩﻛﺘﺮ ﻓﺮﻧﺎﺯ ﻣﻬﺪ
 
 ﺗﻬﺮﺍﻥ ﻲﻭﺍﺣﺪ ﺩﻧﺪﺍﻧﭙﺰﺷﻜ ﻲ.ﺩﺍﻧﺸﮕﺎﻩ ﺁﺯﺍﺩ ﺍﺳﻼﻣ ﻲﻤﻴﺗﺮﻣ ﮔﺮﻭﻩ ﺎﺭﻳﺍﺳﺘﺎﺩ  -1    
  ﺭﻧﮓ ﻱﻋﻠﻮﻡ ﻭﻓﻨﺎﻭﺭ ﻲﺸﺭﻧﮓ. ﻣﻮﺳﺴﻪ ﭘﮋﻭﻫ ﻚﻳﺰﻴﻓ ﺎﺭﮔﺮﻭﻩﻳﺍﺳﺘﺎﺩ -2
 ﺩﻧﺪﺍﻧﭙﺰﺷﻚ -3




ﺑﺎﺷﺪ. ﻲﻣ ﻢﻴﺩﺭ ﻣﻮﻓﻘﻴﺖ ﺗﺮﻣ ﺮﮔﺬﺍﺭﻴﻋﻮﺍﻣﻞ ﺗﺎﺛ ﻦﻳﺍﺯ ﻣﻬﻤﺘﺮ ﻲﻜﻳﺛﺒﺎﺕ ﺭﻧﮓ ﻣﻮﺍﺩ ﺗﺮﻣﻴﻤﻲ ﺭﺯﻳﻦ ﻛﺎﻣﭙﻮﺯﻳﺖ ﺩﺭ ﻃﻮﻝ ﺯﻣﺎﻥ  ﺳﺎﺑﻘﻪ ﻭ ﻫﺪﻑ:
ﻣﻲ ﺗﻮﺍﻧﺪ ﺳﺒﺐ ﻧﺎﺭﺿﺎﻳﺘﻲ ﺑﻴﻤﺎﺭ ﺷﺪﻩ ﻭ ﺩﺭ ﺩﺭﺍﺯ ﻣﺪﺕ ﻣﻨﺠﺮ ﺑﻪ ﺷﻜﺴﺖ ﺩﺭﻣﺎﻥ ﺷﻮﺩ.ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺗﻨﺎﻗﻀﺎﺕ ﻭ ﺗﻐﻴﻴﺮ ﺭﻧﮓ ﻛﺎﻣﭙﻮﺯﻳﺖ ﺭﺯﻳﻦ ﻫﺎ 
ﺑﺮ ﺛﺒﺎﺕ ﺭﻧﮓ ﺳﻪ ﻧﻮﻉ  ﻱﺍﺛﺮ ﭼﺎ ﻲﺑﺮﺭﺳ ﻨﻪﻴﺭﺍ ﺩﺭ ﺯﻣ ﻖﻴﺗﺤﻘ ﻦﻳﺗﺎ ﺍ ﻢﻳﺑﺮ ﺁﻥ ﺷﺪ ﻫﺎﺩﺭ ﻣﻮﺭﺩ ﻧﺎﻧﻮﻛﺎﻣﭙﻮﺯﻳﺖ ﻨﻪﻴﺯﻣ ﻦﻳﺧﻼء ﺍﻃﻼﻋﺎﺕ ﺩﺭ ﺍ
 .ﻢﻴﺍﻧﺠﺎﻡ ﺩﻫ ﻱﻧﺎﻧﻮ ﺑﻪ ﺭﻭﺵ ﺍﺳﭙﻜﺘﺮﻭﻓﺘﻮﻣﺘﺮ ﺖﻳﻛﺎﻣﭙﻮﺯ
 ﺖﻳﻣﺘﺮ ﺍﺯ ﺳﻪ ﻛﺎﻣﭙﻮﺯ ﻲﻠﻴﻣ2ﻣﺘﺮ ﻭ ﺿﺨﺎﻣﺖ  ﻲﻠﻴﻣ8/5ﺷﻜﻞ ﺑﻪ ﻗﻄﺮ  ﻲﺴﻜﻳﻧﻤﻮﻧﻪ ﺩ 03 ﻲﻣﻄﺎﻟﻌﻪ ﺗﺠﺮﺑ ﻦﻳﺩﺭ ﺍ ﻫﺎ: ﻣﻮﺍﺩ ﻭﺭﻭﺵ
 ﻳﻲﺗﺎ 5ﻧﻤﻮﻧﻪ ﺷﺎﻣﻞ ﺩﻭ ﮔﺮﻭﻩ  01 ﺖﻳﺷﺪ)ﺍﺯ ﻫﺮ ﻛﺎﻣﭙﻮﺯ ﻪﻴﺗﻬ ARTLU  VRX  ETILUCREHﻭ  TX 053Zﻭ OIDNARG
ﻧﻤﻮﻧﻪ ﻫﺎ ﻗﺒﻞ ﻭ ﺑﻌﺪ ﺍﺯ  ﻲﻗﺮﺍﺭ ﮔﺮﻓﺘﻨﺪ. ﺭﻧﮓ ﺳﻨﺠ ﻧﻈﺮﻣﻮﺭﺩ  ﻱﻣﺤﻠﻮﻝ ﻫﺎﺳﺎﻋﺖ ﺩﺭ  27 ﻱﻭ ﺁﺏ ﻣﻘﻄﺮ(. ﻧﻤﻮﻧﻪ ﻫﺎ ﺑﺮﺍ ﻱﺩﺭ ﭼﺎ ﻱﻧﮕﻬﺪﺍﺭ ﻱﺑﺮﺍ
ﻗﺮﺍﺭ  ﻲﺎﺑﻳﻣﻮﺭﺩ ﺍﺭﺯ AVONA yaw-owT ﻱﺗﻮﺳﻂ ﺁﺯﻣﻮﻥ ﻫﺎ ﺞﻳﺩﺭ ﻣﺤﻠﻮﻝ ﻫﺎ ﺗﻮﺳﻂ ﺩﺳﺘﮕﺎﻩ ﺍﺳﭙﻜﺘﺮﻭﻓﺘﻮﻣﺘﺮ ﺍﻧﺠﺎﻡ ﮔﺮﻓﺖ.ﻧﺘﺎ ﻱﺮﻴﻗﺮﺍﺭﮔ
 ﮔﺮﻓﺖ.
ﺑﻪ  ﻲﻭﻟ (P <0/50) ﺩﺍﺭ ﺑﻮﺩ ﻲﻣﻌﻨ ﻪﻴﺍﻭﻟ ﻲﻨﺠﻧﺴﺒﺖ ﺑﻪ ﺭﻧﮓ ﺳ ﻱﺩﺭ ﭼﺎ ﻱﺮﻴﭘﺲ ﺍﺯ ﻗﺮﺍﺭﮔ ﺖﻳﺭﻧﮓ ﻫﺮ ﺳﻪ ﻛﺎﻣﭙﻮﺯ ﺮﻴﻴﺗﻐ ﺰﺍﻥﻴﻣ ﻳﺎﻓﺘﻪ ﻫﺎ:
 ﺍﻭﻟﻴﻪ ﺩﺭ ﻣﻮﺭﺩ ﻂﻴﺩﺭ ﭼﺎﻱ ﻧﺴﺒﺖ ﺑﻪ ﻣﺤ ﺖﻳﻛﺎﻣﭙﻮﺯEΔ ﺰﺍﻥﻴﻣ .  ‹ EΔ (3/3. )ﻗﺮﺍﺭ ﺩﺍﺷﺖ ﻲﺩﺭ ﺳﻄﺢ ﻗﺎﺑﻞ ﻗﺒﻮﻟ ﻲﻜﻴﻨﻴﻟﺤﺎﻅ ﻛﻠ
ﺩﺍﺭﻱ ﺭﺍ ﻧﺸﺎﻥ ﺩﺍﺩ ﻛﻪ ﺗﻔﺎﻭﺕ ﻣﻌﻨﻲ .ﺑﻮﺩ 2/29±0/27 ﻭ2/64.±0/47ﻭ1/26±0/95 ﺐﻴﺑﻪ ﺗﺮﺗVRX etilucreH,oidnarG,TX053Z
 (P= 0/1) .ﺩﺍﺭ ﻧﺒﻮﺩ ﻲﻣﻌﻨ ﻪﻴﺩﺭ ﺁﺏ ﻣﻘﻄﺮ ﻧﺴﺒﺖ ﺑﻪ ﺣﺎﻟﺖ ﺍﻭﻟ ﻱﺮﻴﺭﻧﮓ ﻧﻤﻮﻧﻪ ﻫﺎ ﭘﺲ ﺍﺯ ﻗﺮﺍﺭﮔ ﺮﻴﻴﺗﻐ ﺰﺍﻥﻴﻣ (P= 0/30)
 ﺖﻳﺭﻧﮓ ﻣﺮﺑﻮﻁ ﺑﻪ ﻛﺎﻣﭙﻮﺯ ﺮﻴﻴﺗﻐ ﻦﻳﻭ ﻛﻤﺘﺮTX 053Z ﺖﻳﻣﺮﺑﻮﻁ ﺑﻪ ﻛﺎﻣﭙﻮﺯ ﺩﺭ ﻣﺤﻠﻮﻝ ﭼﺎﻱ ﺭﻧﮓ ﺮﻴﻴﺗﻐ ﻦﻳﺸﺘﺮﻴﺑ: ﮔﻴﺮﻱ ﻧﺘﻴﺠﻪ
 ﺑﻮﺩ.ARTLU  VRX ETILUCREH
 ﺖﻛﺎﻣﭙﻮﺯﻳ، ﺭﻧﮓ ﺛﺒﺎﺕ، ﻱﺮﭘﺬﻳ ﺭﻧﮓ  ،ﺘﺮﺍﺳﭙﻜﺘﺮﻭ ﻓﺘﻮﻣﻛﻠﻴﺪ ﻭﺍژﻩ ﻫﺎ: 
 
 29/6/7ﭘﺬﻳﺮﺵ ﻣﻘﺎﻟﻪ:  29/5/92 ﺍﺻﻼﺡ ﻧﻬﺎﻳﻲ: 19/11/41 ﻭﺻﻮﻝ ﻣﻘﺎﻟﻪ:
 
 ﻣﻘﺪﻣﻪ:
ﺍﺯ  ﻲﻜﻳﺛﺒﺎﺕ ﺭﻧﮓ ﻣﻮﺍﺩ ﺗﺮﻣﻴﻤﻲ ﺭﺯﻳﻦ ﻛﺎﻣﭙﻮﺯﻳﺖ ﺩﺭ ﻃﻮﻝ ﺯﻣﺎﻥ 
ﺗﻐﻴﻴﺮ P( 1)P. ﺑﺎﺷﺪ ﻲﻣ ﻢﻴﺩﺭ ﻣﻮﻓﻘﻴﺖ ﺗﺮﻣ ﺮﮔﺬﺍﺭﻴﻋﻮﺍﻣﻞ ﺗﺎﺛ ﻦﻳﻣﻬﻤﺘﺮ
ﺭﺿﺎﻳﺘﻲ ﺑﻴﻤﺎﺭ ﺷﺪﻩ ﻭ ﻫﺎ ﻣﻲ ﺗﻮﺍﻧﺪ ﺳﺒﺐ ﻧﺎﺭﻧﮓ ﻛﺎﻣﭙﻮﺯﻳﺖ ﺭﺯﻳﻦ
ﺑﻨﺎﺑﺮﺍﻳﻦ ﺗﻮﺍﻧﺎﻳﻲ  P(2)P.ﺩﺭ ﺩﺭﺍﺯ ﻣﺪﺕ ﻣﻨﺠﺮ ﺑﻪ ﺷﻜﺴﺖ ﺩﺭﻣﺎﻥ ﺷﻮﺩ
ﺮﻣﻴﻢ ﻫﺎﻱ ﻛﺎﻣﭙﻮﺯﻳﺖ ﻛﻪ ﺑﺮﺍﻱ ﺗ ﻳﻦﻣﻘﺎﻭﻣﺖ ﻣﻮﺍﺩ ﺗﺮﻣﻴﻤﻲ ﺭﺯ
ﮔﻴﺮﻧﺪ ﺩﺭ ﺑﺮﺍﺑﺮ ﺭﻧﮓ ﻫﺎ ﺣﺎﺋﺰ ﻗﺮﺍﺭ ﻣﻲ ﺯﻳﺒﺎﻳﻲ ﻣﻮﺭﺩ ﺍﺳﺘﻔﺎﺩﻩ
ﻫﺎﻱ ﺯﻳﺎﺩﻱ ﻛﻪ ﺩﺭ ﺯﻣﻴﻨﻪ ﺑﺎ ﻭﺟﻮﺩ ﭘﻴﺸﺮﻓﺖ P(3)P. ﺍﻫﻤﻴﺖ ﺍﺳﺖ
ﻲ ﺣﺎﺻﻞ ﺷﺪﻩ، ﺛﺒﺎﺕ ﺭﻧﮓ ﻫﻨﻮﺯ ﺳﺎﺧﺖ ﻛﺎﻣﭙﻮﺯﻳﺖ ﻫﺎﻱ ﺩﻧﺪﺍﻧ
ﻫﺎﻱ ﺗﺮﻣﻴﻢ  P(1)P. ﺷﻮﺩﻲﻳﻚ ﻣﺸﻜﻞ ﻋﻤﺪﻩ ﺁﻧﻬﺎ ﻣﺤﺴﻮﺏ ﻣ
ﻛﻨﻨﺪ ﺍﻣﺎ ﻣﺴﺌﻠﻪ ﺩﺭ ﻣﺤﻴﻂ ﺩﻫﺎﻥ ﺗﻐﻴﻴﺮ ﺭﻧﮓ ﭘﻴﺪﺍ ﻣﻲ ﻛﺎﻣﭙﻮﺯﻳﺘﻲ
ﻣﻬﻢ ﻣﺤﺪﻭﺩﻩ ﺍﻳﻦ ﺗﻐﻴﻴﺮ ﺭﻧﮓ ﺍﺳﺖ ﻛﻪ ﻗﺎﻋﺪﺗﺎ ﺑﺎﻳﺪ ﺩﺭ ﺣﺪﻱ ﺑﺎﺷﺪ 
ﺗﻐﻴﻴﺮ ﺭﻧﮓ  P(2)P. ﻪ ﺑﻪ ﻭﺳﻴﻠﻪ ﭼﺸﻢ ﻗﺎﺑﻞ ﺗﺸﺨﻴﺺ ﻧﺒﺎﺷﺪﻛ
ﻣﺮﺑﻮﻁ  ﻲﻦ ﺍﺳﺖ ﺑﻪ ﻋﻠﺖ ﻋﻮﺍﻣﻞ ﺩﺍﺧﻠﻣﻤﻜ ﻲﺩﻧﺪﺍﻧ ﻱﻫﺎﺖﻳﻛﺎﻣﭙﻮﺯ
ﻓﺮﺩ  ﻪﻳﺗﻐﺬ ﻉﻣﺎﻧﻨﺪ ﻧﻮ ﻲﻋﻮﺍﻣﻞ ﺧﺎﺭﺟ ﺎﻳﻫﺎ  ﺖﻳﺑﻪ ﺳﺎﺧﺘﺎﺭ ﻛﺎﻣﭙﻮﺯ
  ﻲﺩﻧﺪﺍﻧ ﺖﻳﻣﭙﻮﺯﺑﺮ ﺛﺒﺎﺕ ﺭﻧﮓ ﺳﻪ ﻧﻮﻉ ﻛﺎ ﻱﺍﺛﺮ ﻣﺤﻠﻮﻝ ﭼﺎ ﻲﺑﺮﺭﺳ   61





 ﻲﺍﺳﺖ ﻛﻪ ﺩﺭ ﺑﺮﺧ ﻱﺍﻪﻳﺍﺯ ﻋﺎﺩﺍﺕ ﺗﻐﺬ ﻲﻜﻳ ﻱﻣﺼﺮﻑ ﭼﺎ P(4)Pﺑﺎﺷﺪ.
ﻫﺎ ﺷﺪﻩ  ﺖﻳﺭﻧﮓ ﻛﺎﻣﭙﻮﺯ ﺮﻴﻴﺍﻧﺠﺎﻡ ﺷﺪﻩ ﺑﺎﻋﺚ ﺗﻐ ﻘﺎﺕﻴﺗﺤﻘ
 (3)P.ﺍﺳﺖ
ﺍﻧﺪ ﻛﻪ ﺣﺎﻭﻱ ﺫﺭﺍﺕ ﻛﺎﻣﭙﻮﺯﻳﺖ ﻫﺎﻱ ﻧﺎﻧﻮﻓﻴﻠﺪ ﻣﻌﺮﻓﻲ ﺷﺪﻩ ﺍﺧﻴﺮﺍ
ﻧﺎﻧﻮﻣﺘﺮ ﻫﺴﺘﻨﺪ ﻭ ﺣﺠﻢ ﻓﻴﻠﺮ ﺁﻧﻬﺎ ﺗﺎ  52ﺎﻧﻮ ﺑﺎ ﺍﻧﺪﺍﺯﻩ ﺗﻘﺮﻳﺒﻲ ﻧ
ﺑﺎﺷﺪ. ﭼﻮﻥ ﺍﻧﺪﺍﺯﻩ ﺫﺭﺍﺕ ﻛﻮﭼﻜﺘﺮ ﺷﺪﻩ ﺍﻧﺘﻈﺎﺭ ﻣﻲ ﺭﻭﺩ % ﻣﻲ97/5
ﻛﻪ ﺍﻳﻦ ﻛﺎﻣﭙﻮﺯﻳﺖ ﻫﺎ ﻗﺎﺑﻠﻴﺖ ﭘﺮﺩﺍﺧﺖ ﺑﻬﺘﺮﻱ ﺩﺭ ﺳﻄﺤﺸﺎﻥ 
ﺭﻧﮕﺪﺍﻧﻪ ﻫﺎ ﻛﺎﻫﺶ  ﺏﺭﻧﮓ ﺑﻪ ﺩﻧﺒﺎﻝ ﺭﺳﻮ ﺮﻴﻴﺩﺍﺷﺘﻪ ﻭ ﺍﺣﺘﻤﺎﻝ ﺗﻐ
ﺧﻮﺍﺹ ﻣﻜﺎﻧﻴﻜﻲ  ﺷﺪﻩ ﺍﺳﺖ ﻲﻳﺎﺑﺪ . ﺍﻳﻦ ﺗﻜﻨﻮﻟﻮژﻱ ﻫﻤﭽﻨﻴﻦ ﻣﺪﻋ
 ﻦﻳﻫﺎﻱ ﻗﺪﺍﻣﻲ ﻭ ﺧﻠﻔﻲ ﻓﺮﺍﻫﻢ ﻛﺮﺩﻩ ﺍﺳﺖ ﺍ ﻢﻴﻣﻨﺎﺳﺐ  ﺑﺮﺍﻱ ﺗﺮﻣ
 (4)P. ﻛﻤﺘﺮ ﺩﺍﺭﻧﺪ ﺞﻴﻜﻴﻫﺎ ﺍﻧﻘﺒﺎﺽ ﻛﻤﺘﺮ ﻭ ﻟ ﺖﻳﻛﺎﻣﭙﻮﺯ
ﻫﺎ ﺩﺭ  ﺖﻳﺩﺭ ﻣﻮﺭﺩ ﺛﺒﺎﺕ ﺭﻧﮓ ﻛﺎﻣﭙﻮﺯ ﻱﺎﺭﻴﺑﺴ ﻘﺎﺕﻴﻛﻨﻮﻥ ﺗﺤﻘ ﺗﺎ
 ﻲﻃﺒﻖ ﺑﺮﺧ P(5-9)P.ﻣﺨﺘﻠﻒ ﺍﻧﺠﺎﻡ ﺷﺪﻩ ﺍﺳﺖ ﻲﺭﻧﮕ ﻱﻫﺎ ﻂﻴﻣﺤ
ﻗﺎﺑﻞ  ﺰﺍﻥﻴﺍﺯ ﻣ ﺸﺘﺮﻴﺑﻧﺎﻧﻮ  ﻱﻫﺎ ﺖﻳﺭﻧﮓ ﻛﺎﻣﭙﻮﺯ ﺮﻴﻴﺗﻐ ﻘﺎﺕﻴﺗﺤﻘ
 ﻘﺎﺕﻴﺗﺤﻘ ﻲﻭﺩﺭ ﺑﺮﺧ P(5)P. ﺑﻮﺩﻩ   ‹ EΔ (3/3)ﻲﻜﻴﻨﻴﻗﺒﻮﻝ ﻛﻠ
ﻗﺒﻮﻝ  ﺑﻞﻗﺎ ﻲﻜﻴﻨﻴﻫﺎ ﺍﺯ ﻟﺤﺎﻅ ﻛﻠ ﺖﻳﻛﺎﻣﭙﻮﺯ ﻦﻳﺭﻧﮓ ﺍ ﺮﻴﻴﺗﻐ ﺰﺍﻥﻴﻣ
 (6)P.ﺑﻮﺩﻩ ﺍﺳﺖ
ﺗﻮﺟﻪ ﺑﻪ ﺍﻳﻦ ﺗﻨﺎﻗﻀﺎﺕ ﻭ ﺧﻼء ﺍﻃﻼﻋﺎﺗﻲ ﺩﺭ ﺍﻳﻦ ﺯﻣﻴﻨﻪ ﺑﺮ ﺁﻥ  ﺑﺎ
ﺛﺒﺎﺕ ﺭﻧﮓ ﺳﻪ ﻧﻮﻉ  ﻲﺮﺭﺳﺑ ﺣﺎﺿﺮ ﺭﺍ ﺑﺎ ﻋﻨﻮﺍﻥ ﻖﻴﺷﺪﻳﻢ ﺗﺤﻘ
( ﺩﺭ ﺩﺍﻧﺸﻜﺪﻩ ortivni) ﻱﻧﺎﻧﻮ ﺩﺭ ﻣﺤﻠﻮﻝ ﭼﺎ ﺖﻳﺯﻛﺎﻣﭙﻮ
 ﻲﻣﻮﺭﺩ ﺑﺮﺭﺳ 09-19ﺩﻧﺪﺍﻧﭙﺰﺷﻜﻲ ﺩﺍﻧﺸﮕﺎﻩ ﺁﺯﺍﺩ ﺍﺳﻼﻣﻲ ﺩﺭ ﺳﺎﻝ 
 ﻗﺮﺍﺭ ﺩﻫﻴﻢ.
 
 :ﻣﻮﺍﺩ ﻭ ﺭﻭﺵ ﻫﺎ
 ﻦﻳﺍﻧﺠﺎﻡ ﺷﺪ.ﺩﺭ ﺍ ﻲﺸﮕﺎﻫﻳﺑﻪ ﺻﻮﺭﺕ ﺁﺯﻣﺎ ﻲﻣﻄﺎﻟﻌﻪ ﺗﺠﺮﺑ ﻦﻳﺍ
  ﻛﺎﻣﭙﻮﺯﻳﺖ 3ﺍﺯ  2A ﻧﻤﻮﻧﻪ ﺭﻧﮓ 03ﻖﻴﺗﺤﻘ
ﺎﺧﺖ ﺳ oidnarGﻛﺸﻮﺭ ﺁﻣﺮﻳﻜﺎ،  M3ﺳﺎﺧﺖ ﻛﺎﺭﺧﺎﻧﻪ  053Z
ﺳﺎﺧﺖ  ETILUCreHﻛﺸﻮﺭ ﺁﻣﺮﻳﻜﺎ،  OCOVﻛﺎﺭﺧﺎﻧﻪ 
ﺑﺮﺍﻱ ﺗﻬﻴﻪ ﺍﻳﻦ  (.1ﺷﺪ)ﺟﺪﻭﻝ  ﻪﻴﺗﻬﻛﺸﻮﺭ ﺁﻟﻤﺎﻥ  rreKﻛﺎﺭﺧﺎﻧﻪ 
ﺑﻪ ﺷﻜﻞ ﺩﺍﻳﺮﻩ ﺍﻱ ﺑﻪ  ﻞﻴﺍﺳﺘ ﻨﻠﺲﻴﻧﻤﻮﻧﻪ ﻫﺎ ﺍﺯ ﻣﻮﻟﺪﻫﺎﻱ ﺍﺳﺘ
ﻛﻪ ﻳﻚ ﻃﺮﻑ ﺁﻥ ﻻﻡ ﻣﻴﻠﻲ ﻣﺘﺮ  5/8 ﻭ ﻗﻄﺮ ﻣﻴﻠﻲ ﻣﺘﺮ 2ﺿﺨﺎﻣﺖ
ﺷﺪ.  ﻗﺮﺍﺭ ﺩﺍﺩﻩ ﺷﺪﻩ، ﺍﺳﺘﻔﺎﺩﻩ ﻣﻴﻠﻲ ﻣﺘﺮ  1 ﺷﻴﺸﻪ ﺍﻱ ﺑﻪ ﺿﺨﺎﻣﺖ
ﭘﺲ ﺍﺯ ﻗﺮﺍﺭ ﺩﺍﺩﻥ ﻛﺎﻣﭙﻮﺯﻳﺖ ﺩﺭ ﺩﺍﺧﻞ ﻣﻮﻟﺪ ﻭ ﻛﻨﺪﺍﻧﺲ ﻛﺮﺩﻥ 
ﻭ ﺍﺣﺘﺒﺎﺱ ﻫﻮﺍ ﺑﺎﺷﺪ  ﺎﻓﻲﻛﺎﻣﭙﻮﺯﻳﺖ ﻫﺎ ﺑﻪ ﮔﻮﻧﻪ ﺍﻱ ﻛﻪ ﻓﺎﻗﺪ ﻧﺎﺻ
ﻭ ﺳﭙﺲ ﻻﻡ  ﻱﺪﻴﺳﻠﻮﻟﻮﺋ ﻜﺲﻳﺩﺭ ﻃﺮﻑ ﺩﻳﮕﺮ ﻣﻮﻟﺪ ﻧﻴﺰ ﻣﺎﺗﺮ
 ﻮﺏﻴﺗ.ﻣﺘﺮ ﻗﺮﺍﺭ ﮔﺮﻓﺖ ﻲﻠﻴﻣ 1ﺷﻴﺸﻪ ﺍﻱ ﺩﻳﮕﺮﻱ ﺑﺎ  ﺿﺨﺎﻣﺖ 
  ﺑﺎ ﺷﺪﺕ ﻧﻮﺭ  II NORTEMED  DELﺩﺳﺘﮕﺎﻩ ﻻﻳﺖ ﻛﻴﻮﺭ
ﻧﻤﻮﻧﻪ  ﻱﻻﻡ ﺷﻴﺸﻪ ﺍﻱ ﺭﻭ ﻖﻳﺩﻗﻴﻘﺎً ﺍﺯ ﻃﺮ 0021  2MC/WM
ﺑﺎﺭ، ﻫﺮ ﺑﺎﺭ  4 ﻲﻫﻢ ﭘﻮﺷﺎﻧ ﻚﻴﻫﺮ ﻃﺮﻑ ﺑﺎ ﺗﻜﻨ ﻱﻗﺮﺍﺭ ﮔﺮﻓﺘﻪ ﻭ ﺑﺮﺍ
  .ﺍﻧﺠﺎﻡ ﺷﺪ ﻮﺭﻴﻛ ﻪﻴﺛﺎﻧ 04ﺑﻪ ﻣﺪﺕ 
ﻧﻤﻮﻧﻪ ﻫﺎ ﺩﺭ ﺣﺎﻟﻲ ﻛﻪ ﻫﻨﻮﺯ ﻧﻤﻮﻧﻪ ﺩﺭ ﺩﺍﺧﻞ ﻣﻮﻟﺪ  ﻧﻲﻓﻮﻗﺎ ﺳﻄﺢ
ﺳﺎﺧﺖ ﻛﺸﻮﺭ   xelfos ﻦﻳﺍﺳﺖ ﺗﻮﺳﻂ ﺩﻳﺴﻚ ﻫﺎﻱ ﭘﺮﺩﺍﺧﺖ ﻓﺎ
ﻫﺮ  ﻱﻫﺎ ﺑﺮﺍ ﺴﻚﻳﭘﺎﻟﻴﺶ ﺷﺪ. ﺩ ﻪﻴﺛﺎﻧ 02ﺭ ﺯﻣﺎﻥ ﺩﺁﻣﺮﻳﻜﺎ  M3
ﺳﺎﻋﺖ ﺟﻬﺖ ﺗﻜﻤﻴﻞ  42ﺷﺪ. ﻧﻤﻮﻧﻪ ﻫﺎ ﺑﻪ ﻣﺪﺕ  ﺾﻳﻧﻤﻮﻧﻪ ﺗﻌﻮ
ﭘﻠﻴﻤﺮﻳﺰﺍﺳﻴﻮﻥ ﺩﺭ ﺩﻣﺎﻱ ﺍﺗﺎﻕ ﺩﺭ ﻣﺤﻠﻮﻝ ﺁﺏ ﻣﻘﻄﺮ ﻧﮕﻬﺪﺍﺭﻱ 
ﻫﺎ ﺗﻮﺳﻂ ﺩﺳﺘﮕﺎﻩ ﻧﻤﻮﻧﻪ ﻪﻴﺍﻭﻟ ﻲﻭ ﺭﻧﮓ ﺳﻨﺠ .ﻧﺪﺷﺪ
 ﺍﻧﺠﺎﻡ ﮔﺮﻓﺖ ﻱﺍﺳﭙﻜﺘﺮﻭﻓﻮﺗﻮﻣﺘﺮ
ﭼﺎﻱ ﺍﺣﻤﺪ ﺍﺯ  gab aeT ﺗﻬﻴﻪ ﻣﺤﻠﻮﻝ ﭼﺎﻱ، ﻳﻚ ﻋﺪﺩ ﺑﺮﺍﻱ . 
 ﻘﻪﻴﺩﻗ 4ﺑﻪ ﻣﺪﺕ  ﻴﮕﺮﺍﺩﺩﺭﺟﻪ  ﺳﺎﻧﺘ 001ﺁﺏ  ﺳﻲ ﻲﺳ 002ﺩﺭ 
 ﮕﺮﺍﺩﻴﺩﺭﺟﻪ ﺳﺎﻧﺘ 05ﻣﺤﻠﻮﻝ ﺑﻪ  ﻱﻗﺮﺍﺭ ﺩﺍﺩﻩ ﺷﺪ. ﻭﺳﭙﺲ ﺩﻣﺎ
 05ﺗﻬﻴﻪ ﺁﺏ ﺑﻪ ﻋﻨﻮﺍﻥ ﺷﺎﻫﺪ ﺍﺯ ﺁﺏ ﻣﻘﻄﺮ ﺑﺎ ﺩﺭﺟﻪ  ﺑﺮﺍﻱ .ﺪﻴﺭﺳ
  (4).ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪ  ﮔﺮﺍﺩﻲﺩﺭﺟﻪ ﺳﺎﻧﺘ
ﺗﺎﻳﻲ ﺍﺯ ﻛﺎﻣﭙﻮﺯﻳﺖ ﻫﺎﻱ ﻣﺬﻛﻮﺭ ﻛﻪ  01ﮔﺮﻭﻩ  3ﻧﻤﻮﻧﻪ ﻫﺎ ﺷﺎﻣﻞ 
ﺗﺎﻳﻲ ﺑﺮﺍﻱ ﻗﺮﺍﺭ ﮔﻴﺮﻱ ﺩﺭ ﻣﺤﻴﻂ ﭼﺎﻱ ﻭ 5ﻛﺪﺍﻡ ﺑﻪ ﺩﻭ ﺯﻳﺮ ﮔﺮﻭﻩﻫﺮ 
 ﺷﺪﻧﺪ.ﺍﻱ ﻗﺮﺍﺭ ﮔﻴﺮﻱ ﺩﺭ ﻣﺤﻴﻂ ﺁﺏ، ﺗﻘﺴﻴﻢ ﺗﺎﻳﻲ ﺑﺮ5
 
ﺟﻬﺖ ﻗﺮﺍﺭ ﮔﻴﺮﻱ ﺩﺭ   TX 053Z  : ﻛﺎﻣﭙﻮﺯﻳﺖ2, ﮔﺮﻭﻩ 1 ﮔﺮﻭﻩ
 ﭼﺎﻱ ,ﺁﺏ
 
ﺟﻬﺖ ﻗﺮﺍﺭ ﮔﻴﺮﻱ  OIDNARG  : ﻛﺎﻣﭙﻮﺯﻳﺖ4,ﮔﺮﻭﻩ  3 ﮔﺮﻭﻩ
 ﺩﺭ ﭼﺎﻱ ,ﺁﺏ
 
  VRX ETILUCREH : ﻛﺎﻣﭙﻮﺯﻳﺖ6, ﮔﺮﻭﻩ 5  ﮔﺮﻭﻩ
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ﻭ ﺧﺼﻮﺻﻴﺎﺕ ﺁﻧﻬﺎ  ﻣﻮﺭﺩ ﺍﺳﺘﻔﺎﺩﻩ ﺩﺭ ﺍﻳﻦ ﻣﻄﺎﻟﻌﻪ ﻧﻮﻉ ﻛﺎﻣﭙﻮﺯﻳﺖ
 ﺷﻮﺩ.ﺩﺭ ﺟﺪﻭﻝ ﺯﻳﺮ ﺩﻳﺪﻩ ﻣﻲ
 
 
ﻫﺎ ﺩﺭ ﺩﺍﺧﻞ ﻇﺮﻭﻑ ﺩﺭ ﺑﺴﺘﻪ ﻗﺮﺍﺭ ﮔﺮﻓﺘﻪ ﻭ ﺑﺎ ﺩﺭﺟﻪ  ﻛﺎﻣﭙﻮﺯﻳﺖ 
  05ﺮﺍﻱ ﭼﺎﻱ ﻭ ﺩﺭﺟﻪ ﺣﺮﺍﺭﺕ ﺑ ﻴﮕﺮﺍﺩﺩﺭﺟﻪ ﺳﺎﻧﺘ 05ﺣﺮﺍﺭﺕ 
ﺳﺎﻋﺖ ﻗﺮﺍﺭ  27ﺑﺮﺍﻱ ﺁﺏ ﺩﺭ ﺩﺳﺘﮕﺎﻩ ﺍﻧﻜﻮﺑﺎﺗﻮﺭ ﺑﻪ ﻣﺪﺕ  ﻴﮕﺮﺍﺩﺳﺎﻧﺘ
 27ﻭ  ﻜﺴﺎﻥﻳﺗﻤﺎﻡ ﻧﻤﻮﻧﻪ ﻫﺎ  ﻱﺑﺮﺍ ﻱﺩﺭ ﭼﺎ ﻱﮔﺮﻓﺖ. ﻣﺪﺕ ﻧﮕﻬﺪﺍﺭ
ﻣﺘﻮﺳﻂ ﺭﻭﺯﺍﻧﻪ  ﺭﺍﮔﺮ ﻫﺮ ﻓﺮﺩ ﺑﻪ ﻃﻮ (01).ﺳﺎﻋﺖ ﺩﺭ ﻧﻈﺮ ﮔﺮﻓﺘﻪ ﺷﺪ
ﺑﺎﺷﺪ  ﻘﻪﻴﺩﻗ ﻚﻳﺑﻨﻮﺷﺪ ﻭ ﻣﺘﻮﺳﻂ ﻣﺪﺕ ﺯﻣﺎﻥ ﺁﻥ  ﻱﻓﻨﺠﺎﻥ ﭼﺎ 4
ﺳﺎﻝ  ﻚﻳﻣﻌﺎﺩﻝ  ﻱﺩﺭ ﭼﺎ ﻱﺳﺎﻋﺖ ﻧﮕﻬﺪﺍﺭ 42ﻫﺮ  ﺐﻴﺗﺮﺗ ﻦﻳﺑﺪ














ﺳﺎﻋﺖ ﺗﻌﻮﻳﺾ  42ﻫﺎﻱ ﻣﻮﺭﺩ ﺍﺳﺘﻔﺎﺩﻩ )ﭼﺎﻱ ﻭ ﺁﺏ( ﻫﺮ  ﻣﺤﻠﻮﻝ
 ﻧﺪ.ﺷﺪ ﻫﺎ ﺧﺎﺭﺝﺳﺎﻋﺖ  ﻧﻤﻮﻧﻪ ﻫﺎ ﺍﺯ ﺩﺍﺧﻞ ﻣﺤﻠﻮﻝ 27ﺷﺪ. ﭘﺲ ﺍﺯ 
 ﺛﺎﻧﻴﻪ ﺩﺭ ﺩﺍﺧﻞ  01ﻣﺪﺕ ﻭ ﺟﻬﺖ ﺷﺴﺘﺸﻮ ﻫﺮ ﻳﻚ ﺍﺯ ﻧﻤﻮﻧﻪ ﻫﺎ ﺑﻪ 
   ﻦﻳﻫﺎﻱ ﭘﺮﺩﺍﺧﺖ ﻓﺎﺁﺏ ﻣﻘﻄﺮ ﻗﺮﺍﺭ ﮔﺮﻓﺖ ﺳﭙﺲ ﺑﺎ ﺩﻳﺴﻚ
 ﻪﻴﺛﺎﻧ 02ﺩﺭ ﺯﻣﺎﻥ ﻛﺸﻮﺭ ﺁﻣﺮﻳﻜﺎ  M3ﺳﺎﺧﺖ ﺷﺮﻛﺖ   xeltfos
 ﺾﻳﻫﺮ ﻧﻤﻮﻧﻪ ﺗﻌﻮ ﻱﻫﺎ ﺑﺮﺍ ﺴﻚﻳﻭ ﺩ ﺷﺪﻩﭘﺎﻟﻴﺶ ﻣﺠﺪﺩ ﺍﻧﺠﺎﻡ 
 .ﻨﺪﺷﺪﻧﺪ ﻭﺑﻌﺪ ﺗﻤﺎﻡ ﻧﻤﻮﻧﻪ ﻫﺎ ﺗﺤﺖ ﺭﻧﮓ ﺳﻨﺠﻲ ﻗﺮﺍﺭ ﮔﺮﻓﺘ
 *bﻭ *a ﻭ *L ، ﺷﺎﺧﺺ ﻫﺎﻱbaLEIC ﻃﺒﻖ ﺳﻴﺴﺘﻢ ﺩﺳﺘﮕﺎﻩ
ﻃﺒﻖ ﻓﺮﻣﻮﻝ  ﺭﺍ ﻣﺤﺎﺳﺒﻪ ﻭ ﺛﺒﺖ ﻧﻤﻮﺩ.
 .ﻣﺤﺎﺳﺒﻪ ﺷﺪ  
 AVONA yaw owT ﻱﺁﻣﺎﺭ ﻫﺎﻱﺗﻮﺳﻂ ﺑﺮﻧﺎﻣﻪ ﺞﻳﻧﺘﺎ
 ﺷﺪ.   ﻲﺎﺑﻳﺍﺭﺯ
 
 :ﻳﺎﻓﺘﻪ ﻫﺎ
 ﺖﻳﺩﺭ ﺳﻪ ﻧﻮﻉ ﻛﺎﻣﭙﻮﺯ  EΔ   ﻧﺸﺎﻥ ﺩﺍﺩ ﻛﻪ ﻖﻴﺗﺤﻘ ﻦﻳﺍ ﺞﻳﻧﺘﺎ
ﭘﺲ  ARTLU  VRX ETILUCREH ،    053Z،  OIDNARG
 ﻪﻴﺍﻭﻟ ﻲﻪ ﺭﻧﮓ ﺳﻨﺠﺁﺏ ﻣﻘﻄﺮ ﻧﺴﺒﺖ ﺑ ﻂﻴﺩﺭ ﻣﺤ ﻱﺮﻴﺍﺯ ﻗﺮﺍﺭﮔ













 ﻛﺎﺭﺧﺎﻧﻪ  ﻛﺎﻣﭙﻮﺯﻳﺖ
 ﺳﺎﺯﻧﺪﻩ
 ﻓﻴﻠﺮ ﻣﺎﺗﺮﻳﻜﺲ ﺭﺯﻳﻨﻲ
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  ﻧﮕﻬﺪﺍﺭﻱ 
 
 









  0/67±0/15  0/43±1/32  0/91±0/88  0/41±0/14 -  0/67±0/15  1/34±0/57  0/33±0/85 -  0/22±0/61 -  0/84±1/34  0/29 ± 2/32  0/64 ± -0/26  0/32 ± -0/53
ﺟﺎﻱ  ﻧﺴﺒﺖ 
 ﺑﻪ ﺍﻭﻟﻴﻪ
  0/27 ± 2/29  0/46 ± 2/07  0/85 ± 0/08 -  0/61 ± 0/26 -  0/27 ± 2/29  0/15 ± 0/54  0/32 ± 0/29  0/80 ± 0/81 -  0/47 ± 2/64  0/95 ± 0/76  0/91 ± 0/91  0/50 ± 0/50
 
  ﻲﺩﻧﺪﺍﻧ ﺖﻳﻣﭙﻮﺯﺑﺮ ﺛﺒﺎﺕ ﺭﻧﮓ ﺳﻪ ﻧﻮﻉ ﻛﺎ ﻱﺍﺛﺮ ﻣﺤﻠﻮﻝ ﭼﺎ ﻲﺑﺮﺭﺳ   81





ﻭ    053Z،  OIDNARGﺩﺭﻫﺮ ﺳﻪ ﻛﺎﻣﭙﻮﺯﻳﺖ EΔ   ﻣﻴﺰﺍﻥ 
ﭘﺲ ﺍﺯ ﻗﺮﺍﺭﮔﻴﺮﻱ ﺩﺭ  ARTLU  VRX ETILUCREH
 (P<0/50) ﺎﻱ ﺑﻪ ﻃﻮﺭ ﻣﻌﻨﻲ ﺩﺍﺭﻱ ﺍﻓﺰﺍﻳﺶ ﻳﺎﻓﺖ.ﻣﺤﻴﻂ ﭼ
ﺭﺍﺋﻪ ﺷﺪﻩ ﻭ ﺍ 2ﻣﻴﺰﺍﻥ ﺗﻐﻴﻴﺮ ﺭﻧﮓ ﺑﺮ ﺣﺴﺐ ﻧﻮﻉ ﻛﺎﻣﭙﻮﺯﻳﺖ ﺟﺪﻭﻝ 
ﻫﺮ ﺳﻪ ﻧﻮﻉ ﻛﺎﻣﭙﻮﺯﻳﺖ ﺍﺯ ﻟﺤﺎﻅ ﺷﺎﺧﺺ ﺗﻐﻴﻴـﺮ ﻧﺸﺎﻥ ﻣﻲ ﺩﻫﺪ ﻛﻪ 
 ﺭﻧﮓ ﺩﺭ ﻃﻮﻝ ﺯﻣـﺎﻥ ﺑـﺎ ﻫـﻢ ﺗﻔـﺎﻭﺕ ﻣﻌﻨـﻲ ﺩﺍﺭ ﺁﻣـﺎﺭﻱ ﺩﺍﺷـﺘﻨﺪ 
ﻭ ﺍﻳﻦ ﺗﻔﺎﻭﺕ ﺑﺪﻳﻨﺼﻮﺭﺕ ﻣﺸﺎﻫﺪﻩ ﺷﺪ ﻛـﻪ ﺑﻴﺸـﺘﺮﻳﻦ  (P=0/30)
ﺑـﻮﺩ ﺩﺭ  053Zﻣﻴﺰﺍﻥ ﺗﻐﻴﻴﺮ ﺭﻧﮓ ﺩﺭ ﭼﺎﻱ ﻣﺮﺑﻮﻁ ﺑﻪ ﻛﺎﻣﭙﻮﺯﻳـﺖ 
ﻴﺰﺍﻥ ﺗﻐﻴﻴـﺮ ﻭ ﻛﻤﺘﺮﻳﻦ ﻣ OIDNARGﻣﺮﺗﺒﻪ ﺑﻌﺪﻱ ﻛﺎﻣﭙﻮﺯﻳﺖ 
  VRX ETILUCREHﺭﻧ ــﮓ ﻣﺮﺑ ــﻮﻁ ﺑ ــﻪ ﻛﺎﻣﭙﻮﺯﻳ ــﺖ 
 ﺑﻮﺩ. ARTLU
 ﺑﻪ ﺗﻔﻜﻴﻚ ﮔﺮﻭﻫﻬﺎﻱ ﻣﻮﺭﺩ ﺑﺮﺭﺳﻲ  EΔﻣﻴﺰﺍﻥ ﺗﻐﻴﻴﺮ ﺭﻧﮓ – 2ﺟﺪﻭﻝ 
 ﺩﺭ ﺩﻭ ﻣﺤﻴﻂ ﭼﺎﻱ ﻭ ﺁﺏ
 
ﺍﺧﺘﻼﻓﻲ  2ﻭ 1ﺁﺯﻣﻮﻥ ﺗﻌﻘﻴﺒﻲ ﺷﻔﻪ ﻧﺸﺎﻥ ﺩﺍﺩ ﻛﻪ ﺑﻴﻦ ﻛﺎﻣﭙﻮﺯﻳﺖ 
ﺍﺧﺘﻼﻑ ﻣﻌﻨﻲ ﺩﺍﺭﻱ ﺩﻳﺪﻩ  2ﻭ  1ﺑﺎ  3ﻧﺒﻮﺩ ﻭﻟﻲ ﺑﻴﻦ ﻛﺎﻣﭙﻮﺯﻳﺖ 
 (.P<0/50ﺷﺪ  )
 ﺑﺤﺚ:
 ﻱﺩﺭ ﭼﺎ ﻱﺮﻴﺮﺍﺭﮔﭘﺲ ﺍﺯ ﻗ ﺖﻛﺎﻣﭙﻮﺯﻳ ﺳﻪ ﻫﺮ ﺩﺭ ∆E ﻣﻘﺪﺍﺭ 
 ﻦﻳﺩﺍﺷﺖ ﺍﻣﺎ ﺍ ﻱﺩﺍﺭ ﻲﺗﻔﺎﻭﺕ ﻣﻌﻨ ﻪﻴﺍﻭﻟ ﻲﻧﺴﺒﺖ ﺑﻪ ﺭﻧﮓ ﺳﻨﺠ
 ( EΔ<3/3 )ﺑﻮﺩ. ﻲﻜﻴﻨﻴﻛﻤﺘﺮ ﺍﺯ ﻣﻘﺪﺍﺭ ﻗﺎﺑﻞ ﻗﺒﻮﻝ ﻛﻠ ﺮﻴﻴﺗﻐ
ﺗﻔﺎﻭﺕ  ﺺﻴﻃﺒﻖ ﻣﻘﺎﻻﺕ ﻣﺘﻌﺪﺩ ﭼﺸﻢ ﺍﻧﺴﺎﻥ ﻗﺎﺩﺭ ﺑﻪ ﺗﺸﺨ  
 ﻲﺩﻧﺪﺍﻧﭙﺰﺷﻜ ﻱﺑﺎﺷﺪ ﺍﻣﺎ ﺩﺭ ﻛﺎﺭﻫﺎ ﻲﻣ ∆E 1>ﺩﺭ ﺭﻧﮓ ﺑﺎ 
 (31،21)P ﺑﺎﺷﺪ. ﻲﻗﺎﺑﻞ ﻗﺒﻮﻝ ﻣ ( EΔ<3/3 )ﻣﻌﻤﻮﻻ  
ﻫﻤﺮﻧﮓ ﺩﻧﺪﺍﻥ ﻛﻪ  ﻲﺘﻳﻛﺎﻣﭙﻮﺯ ﺒﺎﺕﻴﻛﻪ ﺗﺮﻛ ﺴﺖﻴﻧ ﻱﺪﻳﺗﺮﺩ 
ﺑﺮﺁﻭﺭﺩﻩ  ﻳﻲﺒﺎﻳﺭﺍ ﺍﺯ ﻟﺤﺎﻅ ﺯ ﻤﺎﺭﺍﻥﻴﺍﻧﺘﻈﺎﺭﺍﺕ ﺑ ﻱﺎﺩﻳﺗﺎ ﺣﺪﻭﺩ ﺯ
 ﻲﻋﻮﺍﻣﻞ ﻣﺨﺘﻠﻒ ﺩﺍﺧﻠ ﺮﻴﺩﻫﺎﻥ ﺗﺤﺖ ﺗﺎﺛ ﻂﻴﻛﺮﺩﻩ ﺍﺳﺖ، ﺩﺭ ﻣﺤ
ﻓﺎﺯ  ﻮﻥ،ﻴﺰﺍﺳﻳﻣﺮ ﻲﭘﻠ ،ﻲﻨﻳﺭﺯ ﻜﺲﻳﻣﺎﺗﺮ ﻳﻲﺎﻴﻤﻴﺷ ﺮﺍﺕﻴﻴﻣﺎﻧﻨﺪ: ﺗﻐ
ﻣﻮﺟﻮﺩ ﺩﺭ  ﻦﻴﻧﻮﻉ ﺁﻣ ﺑﺎﺯﺩﺍﺭﻧﺪﻩ ﻫﺎ، ﻓﻌﺎﻝ ﻛﻨﻨﺪﻩ ﻫﺎ، ،ﻲﺮﺁﻟﻴﻏ
 ﻲﻋﻮﺍﻣﻞ ﺧﺎﺭﺟ ﺰﻴﺗﺸﻌﺸﻊ ﺍﺷﻌﻪ ﻣﺎﻭﺭﺍء ﺑﻨﻔﺶ ﻭ ... ﻭ ﻧ ﻦ،ﻳﺭﺯ
        ﺪﺍﻴﺭﻧﮓ ﭘ ﺮﻴﻴﺗﻐ ﻱﻭ ﺑﻬﺪﺍﺷﺖ ﺩﻫﺎﻥ ﺗﺎ ﺣﺪﻭﺩ ﻳﻲﻏﺬﺍ ﻢﻳﻣﺎﻧﻨﺪ: ﺭژ
 (4)P. ﻛﻨﺪ ﻲﻣ
 ﻖﻳﺍﺯ ﻃﺮ ﻠﺮﻴﺩﺭﺻﺪ ﻓ ﺶﻳﻧﺎﻧﻮ ﺍﻣﻜﺎﻥ ﺍﻓﺰﺍ ﻱﻫﺎ ﺖﻳﺩﺭ ﻛﺎﻣﭙﻮﺯ
 ﻤﺮﻴﻣﺘﻌﺪﺩ ﭘﻠ ﻱﻫﺎ ﺮﻩﻴﺯﻧﺠ ﻦﻴﺑ ﻱﺫﺭﺍﺕ ﻧﺎﻧﻮ ﺩﺭ ﻓﻀﺎ ﻱﺮﻴﻗﺮﺍﺭﮔ
 retsulCﺍﺯ ﺫﺭﺍﺕ ﻧﺎﻧﻮ ﺑﻪ ﺻﻮﺭﺕ  ﻦﻴﻫﻢ ﺷﺪﻩ ﺍﺳﺖ ﻫﻤﭽﻨﻓﺮﺍ
 ﺎ ﺍﺳﺘﻔﺎﺩﻩ ﻫ ﺖﻳﻧﻮﻉ ﻛﺎﻣﭙﻮﺯ ﻦﻳﺩﺭ ﺳﺎﺧﺘﺎﺭ ﺍ ﺰﻴ( ﻧﻱﺍ)ﺧﻮﺷﻪ
 (41)P.ﺷﻮﺩﻣﻲ
ﺩﺭ  ﺞﻳﺭﺍ ﻲﺪﻧﻴﻧﻮﺷ ﻱﻛﻪ ﭼﺎ ﻞﻴﺩﻟ ﻦﻳﺍﻣﻄﺎﻟﻌﻪ ﺑﻪ  ﻦﻳﺍ ﺩﺭ 
ﻣﻮﺍﺩ ﺭﻧﮕﺪﺍﺭ                 ﻱﺍﺳﺖ ﻭ ﺛﺎﺑﺖ ﺷﺪﻩ ﻛﻪ ﺣﺎﻭ ﺎﻥﻴﺮﺍﻧﻳﺍ ﺎﻥﻴﻣ
ﻫﺎ ﻣﻮﺛﺮ ﺑﺎﺷﺪ  ﺖﻳﻛﺎﻣﭙﻮﺯ ﺭﻧﮓ ﺮﻴﻴﺗﻮﺍﻧﺪ ﺑﺮ ﺗﻐ ﻲﺑﺎﺷﺪ ﻭ ﻣ ﻲﻣ
ﺍﺣﺘﻤﺎﻻ ﺑﻪ  ﻱﺮﻳﺑﻪ ﻋﻠﺖ ﺭﻧﮓ ﭘﺬ ﻲﺭﻧﮕ ﺮﺍﺕﻴﻴﺍﻧﺘﺨﺎﺏ ﺷﺪ. ﺗﻐ
 (1)Pﺍﺳﺖ. ﻲﺧﺎﺭﺟ ﻲﻋﻠﺖ ﺟﺬﺏ ﻣﻮﺍﺩ ﺭﻧﮕ
 27ﻭ  ﻜﺴﺎﻥﻳﺗﻤﺎﻡ ﻧﻤﻮﻧﻪ ﻫﺎ  ﻱﺑﺮﺍ ﻱﺩﺭ ﭼﺎ ﻱﻧﮕﻬﺪﺍﺭ ﻣﺪﺕ 
 4ﺳﺎﻋﺖ ﺩﺭ ﻧﻈﺮ ﮔﺮﻓﺘﻪ ﺷﺪ ﺍﮔﺮ ﻫﺮ ﻓﺮﺩ ﺑﻪ ﻃﻮﺭ ﻣﺘﻮﺳﻂ ﺭﻭﺯﺍﻧﻪ 
ﺎﺷﺪ ﺑ ﻘﻪﻴﺩﻗ ﻚﻳﺑﻨﻮﺷﺪ ﻭ ﻣﺘﻮﺳﻂ ﻣﺪﺕ ﺯﻣﺎﻥ ﺁﻥ  ﻱﻓﻨﺠﺎﻥ ﭼﺎ
ﺳﺎﻝ  ﻚﻳﻣﻌﺎﺩﻝ  ﻱﺩﺭ ﭼﺎ ﻱﺳﺎﻋﺖ ﻧﮕﻬﺪﺍﺭ 42ﻫﺮ  ﺐﻴﺗﺮﺗ ﻦﻳﺑﺪ
ﺳﺎﻝ ﻣﺼﺮﻑ  3ﺳﺎﻋﺖ ﻣﻌﺎﺩﻝ  27ﺑﺎﺷﺪ ﻟﺬﺍ  ﻲﻣ ﻱﻣﺼﺮﻑ ﭼﺎ
 (11)P.ﺑﺎﺷﺪ ﻲﻣ ﻱﭼﺎ
ﺭﻭﺯﺍﻧﻪ ﻭ  ﻱﺑﻪ ﻣﻘﺪﺍﺭ ﻣﺼﺮﻑ ﭼﺎ ﻲﺯﻣﺎﻥ ﻫﺎ ﺑﺴﺘﮕ ﻦﻳﺍ ﺍﻟﺒﺘﻪ 
 ﺮﻴﻣﺘﻐ ﻱﺍﻓﺮﺍﺩ ﻣﺨﺘﻠﻒ ﺗﺎ ﺣﺪﻭﺩ ﻦﻴﺁﻥ ﺑ ﺪﻥﻴﻣﺪﺕ ﺯﻣﺎﻥ ﻧﻮﺷ
 (51)P.ﺍﺳﺖ
 ﻱﭼﺎ ﺪﻥﻴﻫﻨﮕﺎﻡ ﻧﻮﺷ ﺩﻫﺎﻥ ﺩﺭ ﻂﻴﺑﺎ ﻣﺤ ﻱﺳﺎﺯ ﻪﻴﺷﺒ ﺟﻬﺖ 
ﺍﻧﺠﺎﻡ ﺷﺪﻩ ﺑﻮﺩ ﻧﻤﻮﻧﻪ ﻫﺎ ﺭﺍ ﺩﺭ  ﻦﻴﺸﻴﻃﺒﻖ ﺁﻥ ﭼﻪ ﺩﺭ ﻣﻄﺎﻟﻌﺎﺕ ﭘ
ﺩﺭ ﺩﺳﺘﮕﺎﻩ ﺍﻧﻜﻮﺑﺎﺗﻮﺭ ﻗﺮﺍﺭ ﻣﻮﺭﺩ ﻧﻈﺮ ﺑﺎ ﺩﺭﺟﻪ ﺣﺮﺍﺭﺕ  ﻌﺎﺕﻳﻣﺎ
 ﺪﻥﻴﺩﺭ ﻫﻨﮕﺎﻡ ﻧﻮﺷ ﻱﻣﻌﺎﺩﻝ ﺑﺎ ﺩﺭﺟﻪ ﺣﺮﺍﺭﺕ ﭼﺎ ﺒﺎﻳﻛﻪ ﺗﻘﺮ ﻢﻳﺩﺍﺩ
 (4)Pﺍﺳﺖ.
 ﻱﻫﺎﺴﻚﻳﺷﺪﻩ ﺗﻮﺳﻂ ﺩ ﻪﻴﺗﻬ ﻲﺘﻳﻛﺎﻣﭙﻮﺯ ﻱﻫﺎﻧﻤﻮﻧﻪ 
ﻣﻮﺭﺩ ﭘﺮﺩﺍﺧﺖ ﻭ  ﻜﺴﺎﻥﻳ ﻂﻳﻭ ﺗﺤﺖ ﺷﺮﺍ ﻲﭘﺮﺩﺍﺧﺖ ﺑﻪ ﺧﻮﺑ
ﻫﺎ ﺑﻪ ﺩﺭ ﻣﺤﻠﻮﻝ ﻱﺮﻴﻗﺒﻞ ﺍﺯ ﻗﺮﺍﺭﮔ ﺶﻴﻗﺮﺍﺭ ﮔﺮﻓﺘﻨﺪ. ﭘﺎﻟ ﺶﻴﭘﺎﻟ
 ﻱﺮﻴﭘﺲ ﺍﺯ ﻗﺮﺍﺭﮔ ﺶﻴﻭ ﭘﺎﻟ ﻲﻜﻴﻨﻴﻛﻠ ﻂﻳﺑﻪ ﺷﺮﺍ ﻱﺳﺎﺯﻪﻴﺷﺒ ﻞﻴﺩﻟ
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  91 ﻭ ﻫﻤﻜﺎﺭﺍﻥ ﻓﺮﻧﺎﺯ ﻣﻬﺪﻱ ﺳﻴﺮ ﺩﻛﺘﺮ  




ﺩﺭ ﻣﺤﻠﻮﻝ ﻫﺎ ﺟﻬﺖ ﺣﺬﻑ ﻋﻮﺍﻣﻞ ﺭﺳﻮﺏ ﺭﻧﮕﺪﺍﻧﻪ ﺩﺭ ﺳﻄﺢ ﺍﻧﺠﺎﻡ 
ﺭﺍ  ﺖﻳﻛﺎﻣﭙﻮﺯ kluBﺭﻧﮓ  ﺮﻴﻴﻛﺎﺭ ﺩﺭ ﻭﺍﻗﻊ ﺗﻐ ﻦﻳﺮﻓﺖ ﺑﺎ ﺍﻳﭘﺬ
 .ﻢﻳﻗﺮﺍﺭ ﺩﺍﺩ ﻲﺎﺑﻳﺯﻣﻮﺭﺩ ﺍﺭ
 ﻫﺎ ﺗﻮﺳﻂ ﺩﺳﺘﮕﺎﻩ ﺍﺳﭙﻜﺘﺮﻭﻓﺘﻮﻣﺘﺮﻧﻤﻮﻧﻪ  
ﺭﻧﮓ  ﻊﻳﻣﺮﺑﻮﻁ ﺑﻪ ﭘﮋﻭﻫﺸﮕﺎﻩ ﺻﻨﺎﺳﺎﺧﺖ ﻛﺸﻮﺭ ژﺍﭘﻦ  atloniM
ﻧﻤﻮﻧﻪ ﻣﻮﺭﺩ  03ﻫﺮ  ﻱﻗﺮﺍﺭ ﮔﺮﻓﺘﻨﺪ ﺑﺮﺍ ﻲﺗﺤﺖ ﺭﻧﮓ ﺳﻨﺠ
ﺩﺭ  ﻱﺮﻴ*  ﻗﺒﻞ ﻭ ﺑﻌﺪ ﺍﺯ ﻗﺮﺍﺭﮔl , *a,*b ﺮﻳﻣﻘﺎﺩ ﺶﻳﺁﺯﻣﺎ
 .ﺪﻳﻣﻮﺭﺩ ﻧﻈﺮ ﻣﺤﺎﺳﺒﻪ ﮔﺮﺩ ﻱﻣﺤﻠﻮﻝ ﻫﺎ
ﺍﺛﺮ ﺩﻭ  ﻲﺑﻪ ﺑﺮﺭﺳﻫﻤﻜﺎﺭﺍﻥ  ﻭ 0102 misaNﺳﺎﻝ   ﺩﺭ 
 ﺪ،ﻳﺒﺮﻴﻜﺮﻭﻫﻴﻣ ﺖﻳﺳﻪ ﻛﺎﻣﭙﻮﺯ ﻱﺑﺮ ﺭﻭ isPePﻭ  ﻱﭼﺎ ﻲﺪﻧﻴﻧﻮﺷ
ﺭﻧﮓ  ﺮﻴﻴﺗﻐ ﻲﺑﺮﺭﺳ ﻱﭘﺮﺩﺍﺧﺖ ﺑﺮﺍ ﻠﺪﻴﻜﺮﻭﻓﻴﻭ ﻣ ﺖﻳﻧﺎﻧﻮﻛﺎﻣﭙﻮﺯ
 ﻖﻴﺗﺤﻘ ﺞﻳﺁﻥ ﺑﺎ ﻧﺘﺎ ﺠﻪﻴﻧﺘ ﺭﻭﺯ ﺍﻧﺘﺨﺎﺏ ﺷﺪ. 03ﻭ  7 ﻱﺯﻣﺎﻥ ﻫﺎ
ﻭ  7ﻧﺎﻧﻮ ﺩﺭ   ﺖﻳﺭﻧﮓ ﻛﺎﻣﭙﻮﺯ ﺮﻴﻴﺗﻐ ﺰﺍﻥﻴﻣ ﻭ  ﻣﺎ ﻣﺸﺎﺑﻬﺖ ﺩﺍﺷﺖ
 (31)Pﺑﻮﺩ. ﻲﻜﻴﻨﻴﻗﺎﺑﻞ ﻗﺒﻮﻝ ﻛﻠ ﺰﺍﻥﻴﻣ ﺭﻭﺯ، ﻛﻤﺘﺮ ﺍﺯ 03
 ﺖ،ﻳﺩﻭ ﻛﺎﻣﭙﻮﺯ ﺴﻪﻳﻭ ﻫﻤﻜﺎﺭﺍﻥ ﺩﺭ ﻣﻘﺎ ﻲﻧﺼﻮﺣ  ﻖﻴﺗﺤﻘ ﺩﺭ 
ﻭ  052Z ﺪﻳﺒﺮﻴﻜﺮﻭﻫﻴﻣ ﺖﻳﻭ ﻛﺎﻣﭙﻮﺯ emerpus ﺪﻳﺒﺮﻴﻧﺎﻧﻮﻫ
 ﺪﻳﺒﺮﻴﻜﺮﻭﻫﻴﻭ ﻣ oidnarG ﺪﻳﺒﺮﻴﻧﺎﻧﻮﻫ ﺖﻳﻛﺎﻣﭙﻮﺯ  ﻦﻴﻫﻤﭽﻨ
ﺩﺭﻫﺮ ﺩﻭﺭﻩ  ،ﺑﻪ ﺩﺳﺖ ﺁﻣﺪ ﻲﻣﺸﺎﺑﻬ ﺞﻳﻧﺘﺎﻧﻴﺰ  poT ksebarA
 ﺖﻳﻧﺴﺒﺖ ﺑﻪ ﻛﺎﻣﭙﻮﺯ ﻱﺸﺘﺮﻴﺑ ﺭﻧﮓ ﺮﻴﻴﻧﺎﻧﻮ ﺗﻐ ﺖﻳﻛﺎﻣﭙﻮﺯ
ﻧﺎﻧﻮ ﺍﺯ  ﺖﻳﺭﻧﮓ ﻛﺎﻣﭙﻮﺯ ﺮﻴﻴﺗﻐ ﺰﺍﻥﻴﺩﺍﺷﺖ ﺍﻣﺎ ﻣ ﺪﻳﺒﺮﻴﻜﺮﻭﻫﻴﻣ
 (6،5)P ﻗﺎﺑﻞ ﻗﺒﻮﻝ ﺑﻮﺩ. ﻲﻜﻴﻨﻴﻟﺤﺎﻅ ﻛﻠ
 ﻲﺪﻧﻴﺍﺛﺮ ﻧﻮﺷ ﻲﺧﻮﺩ ﺑﻪ ﺑﺮﺭﺳ ﻖﻴﺩﺭ ﺗﺤﻘﻭ ﻫﻤﻜﺎﺭﺍﻥ  satrE 
ﻣﺨﺘﻠﻒ  ﻱﻫﺎ ﺖﻳﻭ ﻗﻬﻮﻩ ﺑﺮ ﻛﺎﻣﭙﻮﺯ ﻱﻣﺨﺘﻠﻒ ﻣﺎﻧﻨﺪ ﭼﺎ ﻱﻫﺎ
 ketliF ﻲﻌﻨﻳﻧﺎﻧﻮ ﻣﻮﺭﺩ ﻣﻄﺎﻟﻌﻪ  ﺖﻳﭘﺮﺩﺍﺧﺖ.ﻫﺮ ﺩﻭ ﻛﺎﻣﭙﻮﺯ
 ﺮﻴﻴﺗﻐ ﻲﻜﻴﻨﻴﺑﻪ ﻟﺤﺎﻅ ﻛﻠ ،ﻱﺩﺭ ﭼﺎ oidnarGﻭ  emerpuS
ﺗﻮﺍﻧﺪ  ﻲﻣ ﺠﻪﻴﻧﺘ ﻦﻳﻋﻠﺖ ﺍ P(3)Pﺩﺍﺷﺘﻨﺪ. ﻲﻗﺎﺑﻞ ﻗﺒﻮﻟ ﺮﻴﺭﻧﮓ ﻏ
 ﻲﺳﻨﺠﺶ ﺭﻧﮓ ﺑﺎﺷﺪ ﻛﻪ ﺩﻗﺘ ﻱﺑﺮﺍ ﻤﺘﺮﻳﺩﺳﺘﮕﺎﻩ ﻛﺎﻟﺮ ﺍﺯﺍﺳﺘﻔﺎﺩﻩ 
 ﻱﻏﻠﻈﺖ ﺑﺎﻻﺗﺮ ﻣﺤﻠﻮﻝ ﻫﺎ P(11)Pﺑﺮﺍﺑﺮ ﺑﺎ ﺍﺳﭙﻜﺘﺮﻭﻓﺘﻮﻣﺘﺮ ﺭﺍ ﻧﺪﺍﺭﺩ.
 ﺠﻪﻴﻧﺘ ﻦﻳﺍ ﻱﺑﺮﺍ ﻱﮕﺮﻳﺩ ﻲﺗﻮﺍﻧﺪ ﻋﻠﺖ ﺍﺣﺘﻤﺎﻟ ﻲﻣ ﺰﻴﺷﺪﻩ ﻧ ﻪﻴﺗﻬ
 ﺑﺎﺷﺪ.
ﺑﺎ  ﻲﺘﻳﻛﺎﻣﭙﻮﺯ ﻦﻳﺭﺯ ﻱﻧﻤﻮﻧﻪ ﻫﺎ ،ﻣﺸﺎﺑﻪ ﻘﺎﺕﻴﺗﺤﻘ ﻪﻴﻛﻠ ﺩﺭ 
ﺍﻧﺪ. ﻣﻮﺭﺩ ﺑﺮﺭﺳﻲ ﻗﺮﺍﺭ ﮔﺮﻓﺘﻪﻣﺘﻔﺎﻭﺕ  ﻠﺮﻴﻭ ﺩﺭﺻﺪ ﻓ ﺰﻳﺳﺎ
ﻭ  ﻠﺮﻴﺗﻮﺍﻧﺪ ﻣﺮﺑﻮﻁ ﺑﻪ ﻓ ﻲﺭﻧﮓ ﻣ ﺮﻴﻴﺗﻔﺎﻭﺕ ﻭﺍﻛﻨﺶ ﺗﻐ ﻦﻳﺑﻨﺎﺑﺮﺍ
ﻣﺮﺑﻮﻁ  ﻠﺮ،ﻴﻭ ﻓ ﻦﻳﺭﺯ ﻦﻴﻧﺤﻮﻩ ﺍﺗﺼﺎﻝ ﺑ ﺎﻳﻭ  ﻲﻨﻳﺭﺯ ﺲﻴﺑ ﺎﻳ
 ﺖﻳﺣﺎﺿﺮ ﺗﻤﺎﻡ ﻧﻤﻮﻧﻪ ﻫﺎ ﺍﺯ ﻛﺎﻣﭙﻮﺯ ﻖﻴﺗﺤﻘ ﺩﺭ ﻲﻭﻟ P( 5،2،1)P.ﺑﺎﺷﺪ
 ﻠﺮﻴﻭ ﺍﻧﺪﺍﺯﻩ ﻓ ﺰﺍﻥﻴﺷﺪ ﻣ ﻲﻛﺎﺭ ﺳﻌ ﻦﻳﻧﺎﻧﻮ ﺍﻧﺘﺨﺎﺏ ﺷﺪ ﺑﺎ ﺍ ﻱﻫﺎ
 ﺰﺍﻥﻴﻧﻮﻉ ﻭ ﻣ ﺮﻴﻣﺘﻐ ﺮﻴﺑﺎﺷﺪ ﺗﺎ ﺗﺎﺛ ﻚﻳﺩﺭ ﮔﺮﻭﻩ ﻫﺎ ﺑﻪ ﻫﻢ ﻧﺰﺩ
 ﺍﻻﻣﻜﺎﻥ ﺑﻪ ﺣﺪﺍﻗﻞ ﺑﺮﺳﺪ. ﻲﺣﺘ ﻠﺮﻴﻓ
 ﻲﺁﻟ ﻜﺲﻳﺩﺭ ﻣﺎﺗﺮ ﻲﻣﻌﺪﻧ ﻱﻫﺎﻠﺮﻴﺍﺯ ﻓ ﺖﻳﻛﺎﻣﭙﻮﺯ ﻦﻳﺭﺯ  
ﺗﻮﺍﻧﺪ  ﻲﻣﺨﺘﻠﻒ ﻣ ﻱﻫﺎ ﻂﻴﺤﺩﺭ ﻣ ﺖﻳﺷﺪﻩ ﺍﺳﺖ.ﻛﺎﻣﭙﻮﺯ ﻞﻴﺗﺸﻜ
ﻛﻪ  ﻲﻭﺍﻛﻨﺸ ﻦﻳﺭﻧﮓ ﺷﻮﺩ.ﺳﺎﺩﻩ ﺗﺮ ﺮﻴﻴﻭ ﺗﻐ ﺐﻳﺩﭼﺎﺭ ﺗﺨﺮ
 ﺭﺥ  ﺖﻳﻭ ﻛﺎﻣﭙﻮﺯ ﻂﻴﻣﺤ ﺳﻄﺢ ﺗﻤﺎﺱ ﺩﺭ. ﻔﺘﺪﻴﺍﺗﻔﺎﻕ ﺑ ﺘﻮﺍﻧﺪﻴﻣ
ﻧﻔﻮﺫ ﺧﻮﺍﻫﺪ ﻛﺮﺩ  ﺖﻳﻭﭘﺲ ﺍﺯ ﺁﻥ ﻣﺎﺩﻩ ﺑﻪ ﺩﺍﺧﻞ ﻛﺎﻣﭙﻮﺯ ﺩﻫﺪﻲﻣ
ﺩﺭﺟﻪ P( 51) Pﺭﻧﮓ ﺧﻮﺍﻫﺪ ﺷﺪ. ﺮﻴﻴﺩﭼﺎﺭ ﺗﻐ ﺖﻳﻭﻛﺎﻣﭙﻮﺯ
ﻣﻬﻢ  ﻋﺎﻣﻠﻲ ﺖﻳﻣﭙﻮﺯﻛﺎ ﻨﻚﻴﻛﺮﺍﺱ  ﻟ ﺰﺍﻥﻴﻭ ﻣ ﻮﻥﻴﺰﺍﺳﻳﻤﺮﻴﭘﻠ
 ﻳﻲﺎﻴﻤﻴﺷ ﺐﻴﻋﻼﻭﻩ ﺑﺮ ﺁﻥ ﺗﺮﻛ ﺍﺳﺖ. ﺁﻥﻣﺤﻠﻮﻝ ﻫﺎ ﺑﺮ  ﺮﻴﺩﺭﺗﺎﺛ
 ﻱﻫﺎ ﻂﻴﺩﺭ ﻣﺤ ﺖﻳﻛﺎﻣﭙﻮﺯ ﺐﻳﺩﺭ ﺗﺨﺮ ﻼﻥﻳﻠﺮﻭﺳﺎﻴﻭﻓ ﻜﺲﻳﻣﺎﺗﺮ
 (61،51)P ﻣﺨﺘﻠﻒ ﻧﻘﺶ ﺧﻮﺍﻫﺪ ﺩﺍﺷﺖ.
 ﺑﺎﺷﺪﻲﻣ AME-siBﻱﺣﺎﻭ053Z  ﺖﻳﻛﺎﻣﭙﻮﺯ ﺐﻴﺗﺮﻛ 
ﺭﻧﮓ  ﺮﻴﻴﺑﻪ ﺗﻐ ﻱﺸﺘﺮﻴﻣﻘﺎﻭﻣﺖ ﺑ ﻜﺲﻳﻣﺎﺗﺮ ﻦﻳﺷﺪﻩ ﺍ ﺪﻩﻳﺩ
 ﻱﺩﺍﺭﺍoidnarG ﺖﻳﻛﺎﻣﭙﻮﺯ ﺍﺭﺩ.ﺩ AMG-siBﻧﺴﺒﺖ ﺑﻪ
ﺭﻧﮓ  ﺮﻴﻴﻭﺑﺮ ﺧﻼﻑ ﺍﻧﺘﻈﺎﺭ ﺗﻐ ﺒﺎﺷﺪﻴﻣ AMG-siBﻜﺲﻳﻣﺎﺗﺮ
 ﺩﺍﺷﺖ. 053Z ﺖﻳﻧﺴﺒﺖ ﺑﻪ ﻛﺎﻣﭙﻮﺯ ﻱﻛﻤﺘﺮ
 ﻪﻗﺮﺍﺭ ﮔﺮﻓﺘ ﻱﺑﻪ ﺷﻜﻞ ﺧﻮﺷﻪ ﺍ 053Z ﺖﻳﻛﺎﻣﭙﻮﺯ ﻱﻫﺎﻠﺮﻴﻓ 
 ﺸﺘﺮﻴﺳﺒﺐ ﺍﺳﺘﻌﺪﺍﺩ ﺑ ﺘﻮﺍﻧﺪﻴﺁﻥ ﻣ ﻱﺍﺳﺖ ﻭ ﺗﺨﻠﺨﻞ ﻫﺎ
    P(71)Pﺭﻧﮓ ﮔﺮﺩﺩ. ﺮﻴﻴﻛﺎﻣﭙﻮﺯﺕ ﺑﻪ ﺗﻐ
 ﺖﻳﻧﮓ ﻣﺮﺑﻮﻁ ﺑﻪ ﻛﺎﻣﭙﻮﺯﺭ ﺮﻴﻴﺗﻐ ﺰﺍﻥﻴﻣ ﻦﻳﻛﻤﺘﺮ 
ﺩﺭﺟﻪ  ﻱﺩﺍﺭﺍ ﺖﻳﻛﺎﻣﭙﻮﺯ ﻦﻳﺍ ﺑﻮﺩ. VRX etilucreH
 ﺑﺎﺷﺪﻲﻣ  053Z ﻭ  oidnarG ﺑﺎﻻﺗﺮ ﻧﺴﺒﺖ ﺑﻪ ﻮﻥﻴﺰﺍﺳﻳﻤﺮﻴﭘﻠ
 ﺞﻳﻛﻨﻨﺪﻩ ﻧﺘﺎ ﻪﻴﻛﻤﺘﺮ ﻣﻮﻧﻮﻣﺮ ﺩﺭ ﺁﻥ ﺗﻮﺟ ﺰﺍﻥﻴﻭ ﺩﺭ ﻭﺍﻗﻊ ﻣ
 (81)P. ﺑﺎﺷﺪﻣﻲﺣﺎﺻﻞ 
 :ﻱﺮﻴﮔ ﺠﻪﻴﻧﺘ
ﻫﺮ ﺳﻪ ﻧﻮﻉ ﻛﺎﻣﭙﻮﺯﻳﺖ ﻣﻮﺭﺩ ﻣﻄﺎﻟﻌﻪ ﺩﺭ ﺍﻳﻦ ﺗﺤﻘﻴﻖ ﺩﺭ ﻣﺤﻴﻂ 
ﺩﭼﺎﺭ ﺗﻐﻴﻴﺮ ﺭﻧﮓ ﺷﺪ ﻛﻪ ﺍﺯ ﻧﻈﺮ ﻛﻠﻴﻨﻴﻜﻲ ﻗﺎﺑﻞ ﻗﺒﻮﻝ ﺑﻮﺩ ﭼﺎﻱ 
ﻭﻛﻤﺘﺮﻳﻦ  053Zﺍﻣﺎ ﺑﻴﺸﺘﺮﻳﻦ ﺗﻐﻴﻴﺮ ﺭﻧﮓ ﻣﺮﺑﻮﻁ ﺑﻪ ﻛﺎﻣﭙﻮﺯﻳﺖ 
 ﺑﻮﺩ. artlU VRX etilucreHﻣﺮﺑﻮﻁ ﺑﻪ 
 20   ﺳﺭﺮﺑﻲ ﺎﭼ ﻝﻮﻠﺤﻣ ﺮﺛﺍﻱ ﺎﻛ ﻉﻮﻧ ﻪﺳ ﮓﻧﺭ ﺕﺎﺒﺛ ﺮﺑﺯﻮﭙﻣﻳﺖ ﻧﺍﺪﻧﺩﻲ 
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